Inflammatory pain hypersensitivity mediated by phenotypic switch in myelinated primary sensory neurons.
Pain is normally evoked only by stimuli that are sufficiently intense to activate high-threshold A(delta) and C sensory fibres, which relay the signal to the spinal cord. Peripheral inflammation leads to profoundly increased pain sensitivity: noxious stimuli generate a greater response and stimuli that are normally innocuous elicit pain. Inflammation increases the sensitivity of the peripheral terminals of A(delta) and C fibres at the site of inflammation. It also increases the excitability of spinal cord neurons, which now amplify all sensory inputs including the normally innocuous tactile stimuli that are conveyed by low-threshold A(beta) fibres. This central sensitization has been attributed to the enhanced activity of C fibres, which increase the excitability of their postsynaptic targets by releasing glutamate and the neuropeptide substance P. Here we show that inflammation results in A(beta) fibres also acquiring the capacity to increase the excitability of spinal cord neurons. This is due to a phenotypic switch in a subpopulation of these fibres so that they, like C-fibres, now express substance P. A(beta) fibres thus appear to contribute to inflammatory hypersensitivity by switching their phenotype to one resembling pain fibres, thereby enhancing synaptic transmission in the spinal cord and exaggerating the central response to innocuous stimuli.